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abstract. Holistic inventories of lakes in northern Indiana have resulted 
in the documentation of 22 new localities for eight Indiana state-listed aquatic 
plant species. Six of these eight species are listed as endangered (/Helens 
beckii , Myriophylhnn pinnaluni, Najas ymci/linui, Potamogeton epihyilrus, P. 
pnlcher. and P. vasevi) and two are 1 isteel as extirpated (Lenina vciUliviana 
and P. biciipiilatns). Many of these species are listed in other states within 
the Great Lakes region. Each species is discussed in terms of notable char¬ 
acters useful in identification, historical and current information on distribu¬ 
tion. and notes on the ecology and species associates for each new site record. 
Possible explanations for the rarity of these aquatic plant species arc discussed 
in terms of habitat loss, undercollecting, and the "Prairie Peninsula” concept. 
A brief discussion of problems associated with aquatic plant conservation in 
the state of Indiana is provided. 
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Aquatic plants are an integral component of aquatic ecosys¬ 
tems. contributing in many diverse ways to the ecological integ¬ 
rity of lakes (Carpenter and Lodge 1986; Jeppesen et al. 1998). 
The aquatic plant llora of lakes has been extensively documented 
for many states within the Great Lakes region, such as Michigan. 
Illinois, Ohio, and Wisconsin. Despite considerable floristic work 
in Indiana, the aquatic plant flora of its lakes has remained poorly 
cataloged. 


The first comprehensive flora of Indiana was that by Coulter 
(1900). which was followed by Deam’s (1940) classic volume 
Flora of Indiana. No updated flora has been published since 
DeanTs work. Although both floras list many aquatic plant spe¬ 
cies and provide site localities by county, the collecting of true 
aquatic plants was sporadic in its coverage of the state and biased 
towards emergent species. Plants of the Chicago Region (Swink 
and Wilhelm 1994), which includes six counties in northwest In¬ 
diana, is one of the few more recent floristic treatments available 
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for the state. It is noteworthy that the treatment of Moating and 
submersed aquatic plant species in this volume is largely based 
on limited older herbarium collection data from the region and 
only minimal field surveys (F. Swink, pers. comm.). 

Since Deam's llorislie surveys. Indiana lakes, streams, and wet- 
lands have suffered extensive habitat loss and degradation due to 
development. It is estimated that Indiana has lost 84% of its pre¬ 
settlement wetlands (National Research Council 1992). The Lake 
District, which includes the three northernmost tiers of counties 
in the slate, contains over 500 small and shallow lakes averaging 
only 34.4 ha in size and I 1.9 m in maximum depth (Frey 1966). 

The small total volume and extensive shallow littoral zones of 
these lakes make them highly susceptible to eutrophication. The 
major form of impact is nutrient and sediment loading from sur¬ 
rounding farmland within the watersheds. Many lakes are char¬ 
acterized by extensive growths of spatterdock or Eurasian water- 
milfoil that often choke the vast majority of the lake's surface 
area. 


As part of an effort to better understand Indiana's lake plant 
flora and provide more current records on the status of species, 
we began comprehensively surveying Indiana lakes in 1997. Dur¬ 
ing the summer and early fall months of 1997 through 2001, 
many new localities for over 30 state-listed aquatic vascular plant 
species were recorded for Indiana during Holistic quality assess¬ 
ment surveys of over 100 lakes and ponds. Because we believe 
that much of the aquatic plant flora of Indiana lakes has been 
overlooked and undercollected, specific efforts were made: I) to 
locate new populations of state-listed species; 2) to determine the 
rarity of these species on a stale-wide basis; 3) to begin the de¬ 
velopment of conservation strategies for those species of partic¬ 
ular concern. 

T his paper is the first in a series of papers on rare aquatic plant 
species of Indiana. Information is provided here on eight stale- 
listed aquatic plant species, which are presented in alphabetical 
order. The following information is provided for each species: a 
description of distinctive morphological features, including notes 
on closely related taxa if the discussion has bearing on identifi¬ 
cation issues; a summary of historical records and current distri¬ 
bution within Indiana; a brief narrative describing each new pop¬ 
ulation. including information on site locality, habitat type, and 
associated species; and a listing of voucher specimens. Recom- 
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mendations for conservation strategies will be briefly discussed 


as well, although a more detailed analysis will be presented in a 
separate publication. 


MAH RIALS AND METHODS 


Systematics. Taxonomy and nomenclature follow that of the 
/■/ora of North America (1093+ ) for the following families: Lem- 
naceae (Landolt 2000). Najadaceae (Haynes 2000), and Pota- 
mogetonaceae (Haynes and Helk|uist 2000). For species in fam¬ 
ilies not yet treated in the Flora of North America , nomenclature 
follows Gleason and Cronquist (1991). When appropriate, we 
have included synonymy where nomenclatural differences exist 
for the species discussed. 


State status definitions. The designated Indiana state status 
for a given plant species follows the definitions from the Indiana 
Department of Natural Resources, Division of Nature 
(R. Hellmich, pers. comm.): 



ves 


I. Endangered 


plants that currently occur at live or fewer 


sites in Indiana. 


plants that currently occur at six to 10 sites 


2. Threatened = 
in Indiana. 

3. Rare = plants that currently occur at I 1—20 sites in Indiana. 



Extirpated 


plants that are considered native to Indiana, 


but currently do not occur within the state. 

J 

The state status of each species is provided in Table I for the 
Great Lakes states, however, it should be noted that the criteria 
used to define the status of a species vary considerably from state 
to state and do not necessarily conform to those that have been 
outlined here for Indiana. 


Element of occurrence records. Element of occurrence re¬ 
cords, referred to hereafter as EORs, from the Indiana Department 
of Natural Resources, Division of Nature Preserves are cited for 
each species. These records provide both current and historical 
information on locations for each of the species discussed here. 
It should be noted that an EOR does not necessarily indicate that 
a species has been collected, but more often that it has been 
observed at it particular location. Where available records are 
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Table 1. Summary of eight imperiled aquatic vascular plant species in 
the Great Lakes region (modified from a compilation of state checklists: 
linois Endangered Species Protection Board 1909; Indiana Natural Heritage 
Database 1996; Miehiuan Natural Features Inventory 1999; Minnesota Nat- 

J 

uraI Heritage Database 2000: Ohio Division ol Natural Areas and Preserves 
1998; Pennsylvania Natural Diversity Inventory 2002; Wisconsin Natural 
Merit age Program 1998: Young 2001). Stale status abbreviations used here: 


E 

W 


Endangered; S = Sneeial Concern; I - Threatened: U Undetermined; 


Walehlisl; X 


Extirpated. 


Taxon 




Slalc 

and 

Status 


No. 

of 

. list- 

in sis 

it. 

IN 

Ml 

MN 

NY 

OH 

PA YV 1 

Hidens beckii 

E 

E 



YV 

X 

E 

A 

Lemma valdiviana 


X 

X 


E 

X 

X 

a 

Myriophydum pinna mm 


-E 



E 



A 

Najas g raciHima 


E 


S 


E— 

T 

4 

Potamo^eton bicupula/us 


- X 

I 

E 



U 

4 

Potamoyeton cpi hydras 


—E 






1 

Potamogeton pidchcr 

E— 

—E 

T 


T- 

T 

E E 

7 

Pot amove ton vasexi 


- E 

T 

S 


X - 

E S 

6 


numerous, we have summari/ed the distribution of these records 
and given the most recent EOR. 


/ 


/ 


Collection of aquatic plants. Since an implicit purpose of 

this study is to identify populations of state-listed species before 

they are lost, our methods, out of necessity, have been qualitative 

to allow us to survey individual lakes more efficiently and thus 

include more lakes in our study. All initial lake inventories were 

- 

conducted by both authors, during which we attempted to survey 
the entire littoral /one of the lakes investigated. Proportionately 
more time was spent at locations that likely harbored the greatest 
diversity, such as undisturbed shoreline areas or shallow sheltered 
bays. Relative abundance for each population was determined by 
visual inspection. In most cases, alter a population was discov¬ 
ered the site was revisited annually to check on its status. 

Submersed, emergent, and free-floating macrophytes were col¬ 
lected while wading in the shallow water along the lake margin. 
In areas having moderate depths, the sampling of submersed plant 
species was carried out by dredging the lake bottom with an ex¬ 
tendable rake from the side of a Jon boat. Submersed aquatic 
plants in areas having a depth > 4.0 m were collected using 
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SCUBA. By employing multiple methods, a larger proportion of 
the lake could he comprehensively inventoried and the likelihood 
of sampling rare species was greatly increased. Voucher 
mens have been deposited in either the Aquatic Plant Herbarium 
of Purdue University North Central (indicated here as punc) or 
the Friesner Herbarium at Butler University (but). 

Percent seed set was determined by visual inspection of in- 
I'ructescences and estimations of the number of mature seeds per 
spike versus the total number of flowers. This nondestructive 
method was used because of concerns over species rarity. 


RESULTS AND DISCUSSION 


Bidens beckii Torr. Bidens beckii , often cited as Megaio- 
donta beckii (Torr.) Greene, is commonly referred to as the water 
marigold. It is the only submersed aquatic member of the genus 
Bidens L., which comprises some 200 species (Gleason and Cron- 
quist 1991), many of which are emergent wetland species. The 
water marigold exhibits a heteroblastic sequence of development, 
culminating in the production of emergent leaves associated with 
flowering. The emergent leaves are simple, opposite, and sessile, 
having either toothed or serrated margins. In deeper water, plants 
often lack the bract-like emergent foliage and fail to flower (pers. 
obs.). The submersed leaves of B. beckii are characterized by 
having linely dissected leaves crowded at nodes with varying 
degrees of similarity to the leaves of several other aquatic species 
in the genera Cabomba Alibi.. Myriophylliun L.. Ranunculus L.. 
and Utrieufaria L., with which it is often confused (Peattie 1930: 
Voss 1996). Voss (1996) described the leaves as being opposite, 
but branching, giving the foliage a whorled appearance. Flowers 
are borne in emergent heads, having the typical yellow ray florets 
that are characteristic of the genus. Some authors believe that 
differences in the morphology of the florets, awn lengths of the 
achenes, and chromosome number warrant the segregation of the 

cr 

water marigold from Bidens into the genus Meealodontu Greene 

d d O 

(see Roberts 1985). 

Although Bidens beckii is found throughout the Midwest, it is 


state-listed in over 50% of the Great Lakes states (Table I ). His¬ 
torical records are somewhat vague as to the distribution and 


abundance of this species in Indiana. Pepoon (1927) and Peattie 
(1930) suggested that this species was quite rare in northwestern 
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Indiana during the early 1900s, having been collected or observed 
from only a tew small inlradunal ponds in Lake County. Deam 
(1940) reported this species from seven counties in northern In¬ 
diana and suggested that it was once probably found throughout 
most of northern Indiana, but had likely been destroyed by lake- 
front settlement. Swink and Wilhelm (1994) reported B. beekii 
from LaPorte County, based on a single collection from Stone 

. This is the last 
known collection for the state prior to the current study. Indiana 
E2()Rs simply refer to the original site records from Deam ( 1940). 


Lake in August of 1983 (Rowlalt 1297, 



Durinii the 



of 1997, we found Bidet)s beekii along the 
northwestern littoral zone of Stone Lake. LaPorte County, in wit¬ 
ter 1.0 m deep with the entire population consisting til less than 
60 plants. Plants did not have the emergent foliage associated 
with flowering. Plants growing in association with B. beekii were 


Mxriophxlliun sibirieiun Kom.. PoUunogelon rohhinsii Oakes, P. 
z.osterjonnis Fernald, Ranuneultts (u/iiatilis L. var. dijfusus With., 
and Val/isneria ainerieana Michx. This site was revisited during 
the summer of 1998. The number of individual plants had de¬ 
clined to twelve. Signs of habitat degradation were apparent, re¬ 
sulting from landowner development of the shoreline. Mxrio- 
phxl/iun .sibirieiun, P. rohhinsii, and R. aquatiHs var. dijfusus also 
exhibited a substantial decrease in their population sizes. A search 
of the sheltered, undisturbed backwaters of Slone Lake revealed 
no additional plants of B. beekii. 

Despite the unsuccessful attempt to locate additional beds of 
Bidens beekii in Stone Lake, an investigation during the summer 

c? cr 

of 2000 of the aquatic plant communities in Pine Lake, which is 
located directly north of and connected to Stone Lake, resulted 
in the discovery of another population of the water marigold. This 
population was larger than the one previously reported for Stone 
Lake, yet it too was threatened by shoreline development along 
the northwest shore of the highly populated island. Other species 
growing in association with B. beekii included Ceratop/ixlhnn 
demersiun L.. Mxriophxlliun spieutum L.. Nujus Jie.xilis (Wilid.) 
Rostk. & W. L. L. Schmidt, Stuekenia peetinala (L.) Bonier, and 
Zoslerella duhia (Jacq.) Small. 

In June of 1998. a population of Bidens beekii ( > 300 plants) 
was found at a second site in LaPorte County in a bay along the 
southwest shore of Hudson Lake. Plants were found growing in 


water up to 1.5 m in depth. This population was extensive, form- 
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ing large dense stands encompassing most of the area within the 
bay. Like the Stone Lake plants, these plants had neither produced 
emergent foliage nor flowered. Hudson Lake is a marl lake that 
is largely dominated by the growth of Cham t'lobalaris Thuilh. 
which at the time formed large beds that covered much of the 
littoral zone. Other common submersed species found with B. 
beckii included Elodea nultallii (Planch.) H. St. John, Polamo- 
geton crispus L.. P. grainineus L.. Utricularia purpurea Walter, 
and Zosterella ilubia. 

In late August of 1998, the first flowering population oi Bidens 
beckii was found in 0.5 m of water off the western shore of 
Wauhob Lake, Porter County. Yellow emergent flowers could be 

J 

seen among the floating leaves of Brasenia sehreberi J. F. Gmel. 
and Nyinphaea odorata Ailon subsp. tuberosa Wiersema & Hellq. 
At the time, only seven plants had llowered, but others had floral 
buds. Although the number of plants present was quite low (< 
30), the plants appeared to be secure and quite vigorous in this 
habitat. Discussions with the lake front property owner on the sta¬ 
tus of the species resulted in an agreement by the owner not to 


rake 


L W 





from the littoral zone in this area. 


Voucher specimens: Indiana: LaPorte Co.. LaPorte, Stone Lake, 
41 '36'43"N, <86 45'03”W. SVV of navigable channel. It) Jun 1998, Alix s.n. 
(but); Lake Park, Hudson Lake. 4I°42'43"N. 86°33'()0"W. in water 1.5 m 
deep oil SW shore. 22 Jun 1998. Scribailo & Alix US (punc): LaPorte. Pine 
Lake. 41 J 37'40"N. 86°45'07"W. S shore of upper Pine Lake towards N shore 
of island and E of intersection of Holton Rd. and Island Dr., 7 Sep 2000. 
Alix s.n. (hut); Porter Co., Valparaiso, Wauhob Lake, 4I°32'0I"N. 
87 02'40"W. in water 0.75 m deep near boat rental dock. 21 Aug 1998. Scri¬ 
bailo 155. 156 (punc). 


Lenina valdiviana Phil. Lenina valdiviana (pale duckweed) 
is one of eight Lenina species known to occur in Indiana. Its 
common name is derived from the pale green appearance of its 
fronds. The intensity of green color is dependent upon growth 
conditions, the thickness of the frond, and the content of chlo¬ 
rophyll in the different cell layers (Landolt 1986). The fronds of 
L. valdiviana tire often asymmetrical, giving them a distinctive 
falcate shape (Mohlenbrock 1970). resembling the sole of a shoe. 
Each frond has a single vein; a character shared with only one 
other North American Lenina species, L. in inula Kunth, which 
also occurs in Indiana. Lenina valdiviana can be distinguished 
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from L. miiuila by the greater length of the vein, which in the 
former species distally exceeds the extension of air space tissue 
(Landolt 1986, 2000). Distinguishing between these two species 
can be very difficult and often requires the clearing and subse¬ 
quent examination of fronds using light microscopy (Landolt 

1986). 

Lenina vakliviana was (irst recorded for Indiana as L. cxclos- 
rasa (Elliot) Chev. by Deam (1932), who collected this species 
from Noble County. Hicks (1937) summarized Deam's locality 
data for this species in connection with the upcoming flora. In 
his Flora of Indiana, Deam (1940) reported L. vakliviana as be¬ 
ing "local in the lake area." Deam referred to map 582 in the 
text of his flora regarding the distribution of L. vakliviana , how- 
ever, the correct man citation is actuallv 57S. Without the erratum 



the 


pamphlet that was subsequently provided for the 
correct distribution map in Hicks ( 1937) for comparison, it is not 
possible to determine whether the number cited in the text, the 


maps 



, or the species designations are in error. Map 
578 indicates L. vakliviana from Lagrange, Noble, and Wells 


Counties in the northeastern part of the state. An examination of 
herbarium specimens from Indiana University (ind) indicated that 
this species had been collected from Noble County in 1931 as 


discussed above (Deam i 
(Deam 54088). Swink a 



Wilhelm 


and Lagrange County in 1933 

(1994) did not report this 


species for the northwestern counties of Indiana. There is only 
one EOR for this species, which reports its occurrence from Bea- 

. Phis site was 



ver Dam Lake fen in Steuben County in 
visited in 2000, but we were unsuccessful in locating a population 
of this species. Lenina vakliviana is listed as extirpated in 50% 
of the Great Lakes states (Table I ). 

On September 22. 1997, the pale duckweed was found in the 
eastern backwaters of Long Lake, Porter County, Indiana. Plants 
of Lenina vakliviana were typically found in small tangled masses 
just below the water's surface. This habit is one quite often ob¬ 
served in the related species L. trisu/ea L. Colonies were rare to 
occasional and were restricted to the northeastern shoreline and 
a small backwater pond off of the lake, which largely consisted 
of patchy stands of Cephalanthus oceidenia/is L. Other associated 
plant species included Ceratop/iyllum demersnm , L. minor L., L. 
trisulca, Proserpinaca pahtstris L., and Ufrieu/aria vulgaris L. 

On October 4. 2001, an additional population of Lenina val- 
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diviana was discovered at the north end of Kaiser Lake beside 
the public boat launch in Kosciusko County in northeastern In¬ 
diana. Plants were abundant, either floating on or submersed just 
below the surface, and intermixed with L. minor , L. trisulca , Spi- 
rodelci polyrrhiza (L.) Schleid., and Wolffia columbiana H. Karst. 
Clumps of this species w ere also found submersed and entangled 


with the leaves ol 


M\ 


spicatum. Lemnid species covered over 50% of the lake's surface 
area and harbored an extensive population ol L. valdiviana, com¬ 
prising an estimated 30% of the mat. 


Voucher specimens: Indiana: Porter Co.. Valparaiso. Long Lake. 
41 3I3I'N, 87 02'49"W. in eastern baekwaters of the lake. 22 Sep 1997. 
Scribailo & Alix 131 (punc); Kosciusko Co.. Yellowbanks, Kaiser Lake. 
41 : 18'59"N, 85 39'42"W. large mat E of public access site. 4 Oct 2001. Scri¬ 
bailo & Alix 506 (PlJNC). 


Myriophyllum 

genb. Myrioph 


(Walter) Britton, Sterns & Pog- 

um is one of five perennial waler- 


milloil species occurring in Indiana. It is common throughout the 
Midwest, though endangered in Indiana (Table 1 ). This species 
is quite variable in its morphology and habitat, producing whorled 
pinnatifid leaves on elongated stems when submersed, and 
branching more freely with scattered leaves when it is anchored 
along the shoreline (Correll and Correll 1975). Myriophyllum pin- 
natum is more easily recognized as a terrestrial species (Aiken 
1981) and can be confused with M. heterophyllum Michx.. an¬ 
other native species in Indiana that will often produce a short 
terrestrial form on exposed mudflats as summer lake levels de¬ 
cline. When available, mature fruits provide the best characters 
for distinguishing between the two species. Although the fruits 
of both species are 4-angled and have dorsal ridges, these ridges 
are smooth in M. heterophyllum , but are tuberculate in M. pin- 
natum. 




was col- 


Historical records indicate 

m M m- M 

lected by Deam (1940; as M. seabratum Michx.) from Jasper 
County, Indiana, approximately 0.8 km west ol the Telt Bridge 
in the Kankakee River. Swank and Wilhelm (1994) reported the 
Deam specimen in Plants of the Chicago Region , but did not 
report any new locations for this species in the northwestern 
counties of Indiana. An EOR reveals that M. pinnatum was col¬ 
lected from Fishtrap Lake. LaPorte County, in July of 1985 by 
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J. Aldrich and J. Wilhelm (the latter possibly Gerould Wilhelm), 
who stated that this species was abundant at the time of collection 
and was found intermixed with plants of M. heterophyllmn. A 
comprehensive inventory of Fishtrap Lake in 1998 by the current 
authors did not result in the discovery of this species, but only 
verified the presence of M. heterophyllmn. Because M. pinnatum 
and terrestrial variants of M. heterophyllmn can be morphologi¬ 
cally similar with pinnate leaves, it is our opinion that the report 
from Aldrich and Wilhelm may be erroneous. No herbarium spec¬ 
imens could be located to evaluate the record from Aldrich and 
Wilhelm. 

In 1997. a small population of Myriophyllmn pinnatum (20 


plants) was found along the northern shore of a small cove of 
Loomis Lake. Porter County, Indiana, which is the first county 
directly north from where Deam (1940) collected his specimen. 
Plants of M. pinnatum were found on the muddy shoreline in 
shallow water (0.20 m). Associated species included Ceratophvl- 
hun demersmn. lit ode a nuttallii, Lenina ininuta , L. trisulea, Po¬ 
lygonum amphihimn L.. Spirode/a polyrrhiza , Wolffia borealis 
(Lngelm.) Landolt, W. brasiliensis Wedd.. and W. co/mnbiana. 
Although most plants found at this site were terrestrial, some 
were submersed with emergent flowering and fruiting spikes. The 


fruits were diagnostic in identification and had very distinct tu- 
berculate dorsal ridges, a purple tinge, and were subtended by 
coarsely toothed bracts (Aiken 1981). 

Two additional populations of Myriophyllmn pinnatum were 
subsequently discovered in adjoining counties. The first popula¬ 
tion was found in 1998 at Chamberlain Lake. St. Joseph County, 
where both flowering and fruiting plants were present. Like the 
aforementioned population, plants were found either growing as 
terrestrial variants exposed on mud flats or in their submerged 
form in shallow water along the sheltered northwest shore. The 
most common species associates were Ceratophyllmn demersmn 
and Nuphar advena (Aiton) W. T. Aiton. the latter extending over 
half the distance across the lake. The second population was dis¬ 


covered in the fall of 2000 on the southern shoreline of Stone 
Lake. LaPorte County. The population at this site was primarily 
terrestrial and strictly vegetative, sprawling across the muddy 
shoreline Lor nearly 3 m. Species associated with M. pinnatum at 
this site included Pontederia cordata L. and Sagittaria latifolia 

Wi lid. 
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Voucher specimens: Indiana: Porter Co., Valparaiso, Loomis Lake. 


4131 ()4"N, 87 03 28 W. northern shore of small cove, 8 Aug 1907. Alix 67 
(punc); St. Joseph Co., West 1 ield, Chamberlain Lake. 41 39'22'N. 
86°22'00"W. in shallow water along north shore, 7 Sep 1998, Scribailo 1X4 
(punc); LaPorte Co.. LaPorte. Stone Lake. 41 36'34"N. 86 44'39'W. on shore 
across Irom intersection of Lakcshore Dr. and Craven Dr., 15 Sep 2000. Alix 
341 (PIJNC). 


Nqjas gracillima (A. Braun ex Engelni.) Magnus. Najas 
gracillima (thread-like naiad) is morphologically similar to N. 
flexilis and N. minor All., which also occur in Indiana. These 
species are easily contused because of the presence of extensive 
plasticity in vegetative characters. The most definitive characters 
for positive identification of naiad species tire seed shape and seed 
coat reticulation patterns, which can only be determined micro¬ 
scopically. Fruits of N. gracillima have an off-center style at their 
apex, and the seed coats have areoles that are much longer than 

broad (Haynes 1979. 2000). 

m/ 

Najas gracillima is a relict coastal plain aquatic plant species 
in the Great Lakes region (Peattie 1922; Reznicek 1994) and is 
particularly common in the New England stales (Haynes 2000; 
Stuckey 1983). Stuckey (1983) has commented on the rarity of 
this species in Ohio, Illinois, and Indiana and has cited macro¬ 
fossil records (Watts 1970; Wright and Walts 1969) as indicating 
that the species was once far more common in this region. Stuck¬ 
ey postulated that the xerothermic period (beginning 8000 YBP) 
that advanced a “Prairie Peninsula" (Gleason 1923; Transeau 
1935) eastward for a period of some 3000 years would have re¬ 
sulted in the loss of extensive wetland and aquatic habitat that 
could have contributed to the loss of populations of this species. 
Recent evidence however, questions the true extent of the “Prairie 
Peninsula xerothermic in the Midwest (Baker et al. 1996). More 
paleobotanical studies utilizing aquatic plant macrofossils are 
needed to further determine the impact of the postulated xero¬ 
thermic period on aquatic plant distributions, particularly in the 
eastern states of the Midwest. 

It is our contention that the apparent scarcity of Najas gracil¬ 
lima in the Great Lakes region, and particularly in Indiana where 
it is endangered (Table I ). may actually be an artifact of under¬ 
collecting. Najas Jle.xilis is very common in Indiana and is often 
found growing in abundance with occasional plants ol ' N. gracil¬ 
lima, so that the latter may easily be overlooked. 
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Wc are aware of a simile EOR from Pulaski Countv in north- 

- m" 

west Indiana eolleeted bv Kriebel in 1938, althomih it has been 
eolleeted from two southern counties within the state. Deam 
( 1940) reported the 1935 specimen collected in Lawrence County 
(Kriebel 3477 . ind). Went/ and Stuckey (1971) reported the spe¬ 
cies from Knob Lake, Jackson County (7 Sep 1958, Stares 2/23, 
but; 19 Jul 1970, Stares 3100, but). 

We first idemilied this slender and delicate species from the 
shallow waters of the eutrophic Mink Lake in Porter County. 
Eighty percent of the water's surface area was choked by Nitphar 
advena and the mean water depth within the littoral /one was 
less than 1.0 m. Plants of Najas graeillima were common, grow¬ 
ing along the northeastern and northwestern shorelines at a depth 
of 0.5 m. Plants had a definite red tinge to their leaves and stems. 
We have observed distinctive red and green color morph variation 
in this species at many localities, but do not know the cause of 
this variation. This red coloration was also observed in plants of 
E/odea nuttallii. Other associated species included Ceratophvl/um 
demersmu, C. eehinatitm A. Gray, Lenina trisnlea, Najas fie.xilis, 
Nitphar advena, Nymphaea odorata subsp. tnherosa. Potamoge- 
ton amplijolius Tuck., P. erispns, / J . pnsiUns L. subsp. fennissi/nns 
(Mert. & W. D. J. Koch) R. R. Haynes & Hellq., Ulrieu/aria 
gihha L., and U. vulgaris. 

Although it has been suggested that Najas graeil/ima may not 
have the ability to withstand eutrophic waters (Haynes 1979; 
Went/ and Stuckey 1971) this does not appear to be the ease at 
the Mink Lake site. The population at Mink Lake could be near 
its tolerance limits to eutrophication and may decline or disappear 
with time. Fertilizer runoff from an adjacent golf course is the 
primary source of nutrients contributing to the eutrophication. 

In the latter part of August of 1998, Najas graeil/ima was 
found in Silver Lake, LaPorte County. This population was quite 
extensive, forming dense patches from the eastern to the southern 
shoreline. The plants had a lime-green coloration and many had 
set fruit. Plants growing in association with N. graeil/ima were 
N. fie.xilis, Nitphar advena, Nymphaea odorata subsp. tnherosa, 
Potamogeton amp/ijo/ius, P. diversifotins Raf.. P. epihydrns Ral .. 
P. pnsillns subsp. tennissimns, and Zostere/la dithia. 


Voucukr si’IX'imins: Indiana: Porter Co.. Valparaiso. Mink Lake, 
41 3I'49"N, 87 02'I4"W. in water 0.5 in deep oil the northeastern shoreline. 
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10 Jun 1997, Scribailo & Alix 60 (punc): LaPortc Co., Rolling Prairie, Silver 

Cc 

Lake, 41 41'25”N. 86 35'45”W, in shallow water alone the southwestern 
shoreline, 29 Aim 1998, Scribailo & Alix 179 (punc); 7 Aim 2000, Alix s.n. 

( BUT). 


Potamogeton biciipulatiis Fernald. Potamogeton bieupula- 
tus (snail-seed pondweed) is one of the most diminutive and del¬ 
icate pondweeds of North America. Like Najas gracillinui, this 
species is another of several coastal plain submersed aquatic plant 
species represented in the northern Great Lakes region (Peattie 
1922; Reznicek 1994). It is one of only three linear-leaved pond- 
weed species in North America having dimorphic inflorescences 
and embryos with more than one complete spiral; it is restricted 
to acidic waters (Haynes and Hellquist 2000). Potamogeton hi- 
cupulafus is morphologically similar to P. diversifolius, which 
occurs in many of the southern and central counties of Indiana, 
as well as a few localities in northwestern Indiana. Peattie ( 1922. 
1930) actually noted P. hybridus (referenced in brackets in his 
works as P. diversijdlius) as being found in the intradunal pond 
region of Indiana. These specimens, which were collected from 
Dune Park in Porter County (4 Jul 1906, Hid 132, f; 18 Sep 
1903. Hill 156, F), were subsequently annotated as P. bicupulatus 


by both Barre Hellquist and Robert 



and are the only 


known historical records for the species in the state. We are un¬ 
aware of any EORs for this species. 

In midsummer of 1998, four plants of Potamogeton bicupu¬ 
latus were located in a shallow drainage ditch, which flowed into 
Chamberlain Lake. St. Joseph County. The culvert appeared to 
have been recently installed and sand within the ditch was part 
of a pile on top of the pipe. It is quite possible that the sand may 
have been brought in from another area that contained a smt 



seed bank of this pondweed. Only one of four plants had set seed 
and seed set for that individual was estimated at 50%. A survey 
of Chamberlain Lake yielded no other plants of P. bicupulatus. 
Associated species included Ceratophyl/um demersum, Nuphar 


advena. and Sagittaria latijolia. 


Voucher specimen: Indiana: Si. Joseph Co.. West Field. Chamberlain Lake. 
41°39'21 "N. 86°2P57"W. near drainage ditch, 7 Jul 1998. Alix 143 (imjnc). 


Potamogeton epihydrus Raf. 


Potamogeton epihydrus (rib¬ 


bon-leaved pondweed) is one of the most distinctive and easily 
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recognized North American species of pondweed. Its thin, trans¬ 
lucent, strap-like submersed leaves and elliptic floating leaves 
readily identify this species. Unlike many pondweeds. there are 


no intereradations between 



types present. The only North 


American species morphologically similar to P. cpihydrus is P. 
tcnncsseensis Fernald. which is distinguished by having long-ta- 
pering apices in the submersed leaves (Haynes and Hellquist 
2000), however the latter species is not found in Indiana. 

Potumoi’cton cpihydrus is rare in the lower midwestern stales 
and common in Michigan. Wisconsin, and the eastern states 
(Stuckey 1983). It is very rare in Indiana where it is listed as 
endangered (Table 1 ). This species has previously been collected 
from only one location (l)eam 1940; Tryon 1937; Swink and 
Wilhelm 1994), at State Line Creek in La Porte County (8 Aug 
1936. Trxon 30593, but; 014212, nd). Although a review of 
EORs indicates that this species has been recorded from Ridinger 
Lake in Kosciusko County and Loon Lake in Steuben County, 
no herbarium specimens are available to corroborate these re¬ 
ports. In addition, repeated visits by the authors to both of the 
aforementioned lakes yielded no populations of P. cpihydrus. Ex¬ 
tensive populations of P. nutans L. were present at both lakes. 
Observed plants had both smaller floating leaves and longer stip¬ 
ules than are typically representative of this species in Indiana. 
The combination of these two characters at the two locations 
might have resulted in the erroneous reporting of the latter species 
as P. cpihydrus. It is noteworthy that these lakes are marl lakes, 
typically of higher pH and alkalinity, and would not likely sup¬ 
port the growth of a softer water species like P. cpihydrus. 

In 1997. Potamoycton cpihydrus was discovered at Silver Lake 
in La Porte County where it grew along the shallow sandy banks 
of the eastern and southeastern shores. In Silver Lake, the ribbon¬ 


leaved pondweed formed small patchy beds in water from IS to 
50 cm deep. Seed set was close to l()09f (n = 40) on plants from 
this population. Associated species included Najas yracidinia and 
P. divcrsifoPius. 

In the summer of 1990, Potamoycton cpihydrus was found at 
two additional locations in LaPorte County approximately 1.3 km 
west of Silver Lake in two small ponds behind the Rolling Prairie 
Elementary School. The species was also discovered at Clear 
Lake in Porter County. Plants at Clear Lake were found at greater 
water depths (1.2S m) than at the LaPorte locations. Seed set of 
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Walei 


plants at this location was approximately 50% (n = 20). 

ot the LaPorte County lakes were more turbid than those of Clear 

•/ 

Lake, which may have inhibited the establishment of the ribbon¬ 


leaved pond weed at greater depths. 

According to Hellquist (1980), Nichols (1999), and Stuckey 
(1983) Potamoyeton epihydrus is a species of circumneutral to 
soft water lakes and ponds. Habitats of this type are limited in 
Indiana, where calcareous groundwaters and marl deposits have 
produced a majority of lakes of alkaline pH. Stuckey (1983) rec¬ 
ognized P. epihydrus as an additional example of an aquatic plant 
that may have once been more extensive in range prior to the 
postulated xerothermic period. 


V ouch hr SI’I'CIMHNS: Indiana: LaPorte Co., Rolling Prairie, Silver Lake. 

41 °41 '27"N. 86’35'33"W. jn shallow water of southeastern littoral /one. 23 

Sep 1997. Scrihailo & Alix 132, 133 (punc): 7 Aug 2000. Alix s.n. (but); 

Prairie Pond. 41 40'57"N. 86 36'34'W. in shallow water off S shore directly 

- 

in Iront ol observation deck. 7 Aug 1999. Alix 233 (punc): Porter Co.. Jack- 
son Township, Clear Lake. 41 33'IL'N. 86 3VST’W, in shallow water of 
small bay near W side of lake, 21 Jun 1999. Scrihailo & Alix 203 (punc). 


Pot a m oget on pulcher luck. Potcunogeton pn/cher (spotted 
pondweed) is a coastal plain species with a predominantly south¬ 
eastern range (Haynes and Hellquist 2000). and is not only en¬ 
dangered in Indiana, but is also one of the rarest pondweeds 
found in the Great Lakes region (Table I ). The localities of this 
species in Indiana are few and include: Jasper County (Welch 
1931): Sullivan County (Deam 1940): Pine Station in Lake Coun¬ 
ty (Hill 1885): Miller Woods Pond in Lake County in 1982 (Si- 
monin 26, MOk); intradunal swales west of Miller in Lake County 
in 1985 (Wilhelm 12933 , mor) and 1991 (Wilhelm & Wetstein 


19722, mor): and Little Lake in Porter County in 1991 (Plampin 
& Newgeni I-1991, mor). In July of 1997, we revisited the Little 
Lake site in the Indiana Dunes National Lakeshore and found 
only a single plant of P. pulcher growing within a monospecific 
stand of cattails. 

In September of 1997. a small population (< 10 plants) of 
Potamoyelon pulcher was lound off the eastern shore of Fishtrap 
Lake in LaPorte County. The black-spotted stems and petioles 
along with the cordate-based floating leaves were quite prominent 
in these plants and are distinctive features of this pondweed spe¬ 
cies. The submersed leaves were lanceolate, up to 9.0 cm in 
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length and averaging 1.2 cm wide, having wavy margins and 
tapering at the base to petioles 1.0 cm long (e.g.. Beal 1977). No 
(lowering or fruiting was observed in these plants. 

The population of spotted pondweed was 3 m from the eastern 
shoreline, growing in water 0.75 m in depth. Associated species 
included Nuphar advena, Potamogeton robbinsii , and Utricularia 
vulgaris. This site was revisited in July of 1998, but no plants of 
P. pulcher were found. 

In September of 1999, an extensive population o \' Potamogeton 
pulcher was found in sloughs along the north and south sides of 
County Road 700 North within the Jasper-Pulaski Fish and Wild¬ 
life Area in Jasper County. Although the population consisted ol 
hundreds of plants, none had flowered. Associated species in¬ 
cluded Elodea nuttallii , Myriophy/lum heterophyllum, and Nym- 

pliaea odorata subsp. taberosa. 

In the summer of 2000, two additional populations of this spe¬ 
cies were found. The first population was located in shallow for¬ 
mer sand-mining ponds located in the dune and swale topography 
of Lake County in an area known as the Bonji Tract. This pop¬ 
ulation consisted of approximately 30 plants growing in associ¬ 
ation with Proserpinaca palustris in water only 0.25 m deep at 
the base of a small stand of Scirpus pungens Vahl. The second 
population was found within a remnant area of the Great Marsh 
in the Nature Preserve portion of the Indiana Dunes State Park 
in Porter County. This population consisted of less than 10 plants 
growing with Ceratophvllum (/emersion, Nuphar advena, Pe/tan- 
dra virginiea (L.) Schott, and Sparganiiun amerieanum Nutt. 


The multiple 



types observed in Potamogeton pulehet 


largely agree with the descriptions by Robbins ( 1867), who iden¬ 
tified the presence of three kinds of leaves in this species: floating 
leaves roundish-ovate, cordate, or ovate-oblong, all alternate; up¬ 
per submersed leaves usually lanceolate, acute at base and with 
very long acuminate tips, very thin, undulate, short-petioled; low¬ 
est submersed leaves thicker, flat, oval or oblong with a rounded 
base, or spatulate-oblong, on longer petioles. Although we com¬ 
pletely agree w ith these descriptions for floating and upper sub¬ 
mersed leaves, w ; e found the lowermost submersed leaves to be 
either lanceolate or spatulate, but not ovate. In addition, the low¬ 
ermost submersed leaves of plants at the Jasper-Pulaski Fish and 
Wildlife Area had distinctive dentate margins with less than ten 
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teeth per side. This observation has not been previously reported 
for this species. 


Voucher specimens: Indiana: Jasper Co., Jasper-Pulaski Fish and Wildlife 
Area, 4I°09'30"N, 86°56'24"W, in road ditch next to gravel pit fishing area. 
7 Sep 1999, Scribailo & Ali.x SOI, 302, 303 (punc); 21 Jul 2000, Alix sat. 
(bu t); Lake Co., Gary, Bonji Tract, 4I°37' I2"N. 87"23 , 38"W, in shallow water 
directly east of Clark and Pine Nature Preserve ca. 100 m after crossing Clark 
St., 5 Aug 2000, Scribailo & Alix 3/3 (punc); LaPorte Co., LaPorte, Fishtrap 
Lake, 4I°38'03"N, 86°43'44"W, near E shore, 29 Sep 1997, Alix 134 (punc): 
Porter Co., Indiana Dunes National Lakeshore, Great Marsh in Dunes State 
Park, 41°39'29"N, 87 02 49"W, in shallow water next to bridge/observation 
platform on trail #2, 5 Aim 2000, Scribailo & Alix 32S (punc). 


Potamogeton vaseyi J. \V. Robbins. Potamogeton vaseyi ap¬ 
pears to be a species of softer waters (Hellquist 1980; Hellquist 
and Crow 1980; Hopkins 1919; Nichols 1999). The scarcity of 
softer water lakes in Indiana is likely a factor contributing to the 
rarity of this species in the state. This species is state-listed in six 
of the eight states in the Great Lakes region (Table I ). 

Small populations of Potamogeton vaseyi (< 50 plants) were 
discovered at Round and Wauhob Lakes, Porter County, in the 
middle of June 1997. Potamogeton vaseyi was common off the 
northwest shore of Wauhob Lake and rare in Round Lake. As¬ 
sociated species included Ceratophyllum clemersum, Myriophxl- 
lum heterophyllum, M. vertieillatum L., Potamogeton cunplifolius, 
P. riehardsonii (A. Benn.) Rydb.. Utricularia gibba, U. purpurea. 
and U. vulgaris. 

During the summer of 1997, two additional populations of Po¬ 
tamogeton vaseyi were discovered in LaPorte County. The first 
population was found along the eastern shoreline of Fishtrap 


Lake, LaPorte County, and was comprised of four beds, having 
a total coverage area of over 120 m-. Unlike the plants of Round 
and Wauhob Lakes, these plants were robust and many were ei¬ 
ther in flower or had fruited profusely. Seed had set on emergent 
spikes of individuals closer to shore before the inflorescences on 
deeper plants had emerged from the water. Individual plants from 
Fishtrap Lake produced multiple infructescences, whereas indi¬ 
viduals from Round and Wauhob Lakes each produced only a 
single infructescence. Associated species included P. pulcher, P. 
pusilhts subsp. tenuissimus, and P. robbinsii. 

The second population from LaPorte County was discovered 
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in Saugany Lake (Alix and Scribailo 1998), approximately 16 km 
northeast of the Fishtrap population. Plants were lew' in number 
(< 25) and were found in a small bay of the lake near the west 
beach. A majority of these plants were growing in relatively shal¬ 
low water no deeper than 1.5 m. Although plants at this site were 
in flower and had produced Unions, no seeds were observed. As- 


M\ 


Will 


fen. Ranunculus aquatilis var. diffnsus, Utricularia vulgaris, and 
Zosterella clubia. 


Voucher specimens: Indiana: LaPorte Co., LaPorte, Fishtrap Lake. 
41 38'04"N, 86°43'48"W, eastern shoreline directly NL of VFW dock, 22 Jun 
1997, Alix s.n. (hut); Uirchim, Saugany Lake. 4143'13"N. 86°35'I3''W, in 
shallow water next to W beach area, 13 Aug 1997, Alix s.n. (Birr); Porter 
Co.. Valparaiso, Wauhob Lake, 4I°32'()0"N. 87°()2'40"W. off W shore near 
boat rental dock in water 0.75 m deep. 15 Jun 1997. Alix s.n. (but); Round 
Lake. 41°3I'57"N. 87°()2'27"W. collected from mouth of channel. 15 Jun 
1997, Scribailo 66 (PliNC). 


CONSERVATION ISSUES 


There are many concerns regarding the conservation of rare 
aquatic plant species in the state of Indiana. As previously noted, 
lakes of the state are typically small and shallow, making them 
more susceptible to anthropogenic impacts. Although efforts have 
been made to improve land use by adopting better management 
practices such as no-till farming, many lakes continue to suffer 
from an accelerated rate of eutrophication due to nutrient loading 
from agricultural runoff. 

Many of Indiana's lakes have extensively developed shorelines 
consisting of cottages with concrete retaining walls and mowed 
lawns to the water's edge. Buffer strips, which would protect 
shorelines, provide habitat, and intercept land runoff, are under¬ 
utilized in the state. Because of the importance of farming in 
Indiana, many farmers view ditches and creeks primarily as drain¬ 
age and irrigation sources without concern for the possible impact 
of these practices on the waterways involved. 

A major problem in assessing the status of rare aquatic plant 
species in Indiana is the almost complete lack of baseline histor¬ 
ical surveys on which to base evaluations of rarity. As a result, 
it is difficult to ascertain whether species are rare because of 
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habitat destruction, because lake quality has been degraded, or 
because they have always been rare. Issues of rarity are of par¬ 
ticular concern with the coastal plain species discussed here. Pop¬ 
ulations of these species in the Great Lakes region are widely 
disjointed from their predominantly eastern ranges and may rep¬ 
resent unique genotypes of importance to conservation (Reznicek 

1994). 

Most assessments of aquatic plant communities in Indiana are 
carried out through the Lake and River Enhancement (LARE) 
Program of the Indiana Department of Natural Resources (IDNR), 
which awards lake diagnostic grants to private consulting firms. 
Aquatic plant inventories are required as part of these surveys. 
The consulting firms involved often do not have the personnel or 


time to comprehensively survey and identify each species. As a 
result, these surveys are of limited value because they are often 
based on one day of collecting, during which only the most com¬ 
mon species are identified. In addition, voucher specimens are 
rarely prepared or deposited for proper documentation. Condon¬ 
ing the preparation of voucher specimens of course assumes that 
the collector would assess the abundance of rare species prior to 
collection and possibly provide GPS coordinates as an alternative 
for species that are exceptionally rare. 

Personnel from the IDNR are often asked to make decisions 
on lake projects involving such diverse issues as shoreline de¬ 
velopment, herbicide application, and dredging that may be based 
on the aforementioned data. An additional problem is that IDNR 
biologists do not typically have the necessary training or time to 



identify populations of rare species that might be imp* 
Where herbicide application permits are required and evaluated 
by IDNR for public lakes, it is often the herbicide applicator that 
has conducted the aquatic plant inventory, raising the question of 
vested interest. 

Herbicide treatment of aquatic plants in Indiana is a multimil- 
lion-dollar industry and is by far the most prevalent form of 
aquatic plant control utilized in Indiana. Unfortunately, there are 
no state permit requirements for application of herbicides in pri¬ 
vate lakes. Approximately 50% of Indiana Lakes are considered 
public because there is public access of some kind. It is important 
to note though, that since the larger lakes tend to be those that 


have public access, approximately 80% of the total acreage of 
Indiana lakes could probably be deemed as public (Carol New- 
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house, Indiana Department of Environmental Management, pers. 
comm.). 

As ol July I, 2002, changes to Indiana state law will reduce 
the extent to which a riparian resident can treat aquatic vegetation 
in a public lake without a permit. Formerly, it was not to exceed 
50% of the aquatic vegetation area or one-half acre, whichever 
was less. The new ruling specifies not to exceed 25 ft. along the 


legally established, average, or normal shoreline and out to a 
water depth of 6 ft., which now limits the area of treatment to 
625 It 2 . It is important to note that the old ruling only applied to 
chemical treatment, whereas the new ruling governs any type of 
control method. Although this change represents a positive step 
favoring conservation of aquatic plants, the regulation still allows 
multiple residents along a shoreline to eradicate major portions 
ol' the aquatic vegetation without the need of a permit. Even if 
permits are not required for small-scale herbicide treatment in 
lakes, prior notification of local DNR biologists should be re¬ 
quired of all proposed applications, so they can assess if there 
might be negative impacts on rare aquatic plant species. 

A major issue concerning the success of aquatic plant conser¬ 
vation in Indiana is the apparent lack of understanding by the 
public of the role of aquatic plants in lake ecosystem dynamics. 
People in Indiana, as in other states, typically want beaches that 
look like swimming pools. Few lake residents seem to make the 
connection between aquatic plants and the health of fish popu¬ 
lations. This lack of understanding leads to the misconception that 
the aquatic plant beds can be eradicated without any effect on 
desirable game fish or other aspects of lake health. Lakeside res¬ 
idents are also seemingly unaware of the importance of aquatic 
plant beds in reducing shoreline erosion and trapping sediments 
and nutrients. Education programs are needed to enhance public 
awareness of the importance of aquatic plants in the maintenance 
ol lake quality. Fortunately, Indiana recognizes many of these 
issues as problems, and has a variety of education and volunteer 
programs designed to enhance the understanding of lake resi¬ 
dents. The state is also currently drafting more rigorous require¬ 
ments for the sampling of aquatic plants during lake quality sur¬ 
veys. 
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